INTRODUCTION
The excessive growth of some microorganisms in the intestine may cause several intestinal disorders. One of the most frequently used therapeutic measures to treat diseases caused by bacteria is antibiotics. Despite of being efficient in most cases, this method may promote the emergence of resistant microbial strains, and causes the elimination of most of the beneficial intestinal microbiota (SUNVOLD & REINHART, 1998) , which is a key for intestinal physiological function.
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The use of probiotics is a prophylactic alternative to the use of antibiotics. Probiotics may be defined as living microorganism colonies that, when supplemented in diet, benefit the host by modulating the intestinal microbiota in favor of non-pathogenic microorganisms. The most common genera used as probiotics are those that produce lactate, such as Lactobacillus spp. and Bifidobacterium spp. Despite of being less frequently used as probiotics in dogs, bacteria of the genus Bacillus have the advantage of sporulating, and thereby are more resistant to environmental stress and to acid pH (BIOURGE et al., 1998) .
Probiotics may inhibit the development of pathogenic bacteria by competing for nutrients and for binding sites in the intestinal epithelium, stimulating the host's immune system, producing antimicrobial substances, and acidifying the intestines as a result of acid production, particularly of lactic acid. Moreover, according to SALMINEN et al. (1998) , GHADBAN (2002), and SWANSON et al. (2002) , probiotics synthesize vitamins, enzymes, and short-chain fatty acids (SCFA), which effects may benefit the host. These effects include reducing lactose intolerance, immunomodulation, shortening diarrhea episodes, and lowering the formation of putrefactive compounds, such as ammonia, which are responsible for foul fecal odor and colon carcinogenesis. In addition, they may promote nutrient digestion and water absorption.
Considering the potential beneficial effects of probiotics on dog intestinal health and fecal characteristics, the present study aimed to evaluate diet digestibility and fecal characteristics of dogs fed with diets supplemented with probiotic (Bacillus subtilis, C-3102).
MATERIAL AND METHODS
Twelve 7-to 8-month-old healthy male and female Beagle dogs, previously vaccinated and dewormed, with an average body weight of 9.0±1.2kg, were used. The dogs were raised and housed during the experiment at the kennel of the Laboratory of Canine Nutrition Studies (Laboratório de Estudos de Nutrição Canina -LENUCAN), located at the Agrarian Sciences campus of the Federal University of Paraná (UFPR).
Two diets were evaluated: a basal diet (control), and a diet supplemented with 0.01% of the probiotic Bacillus subtilis (C-3102; 1x10 10 CFU g -1 ) ( Table 1 ). This probiotic was added to 300mL soybean oil and mixed to a commercial dry extruded puppy feed in a Y mixer for 15min. The same commercial diet was used as the control diet, to which 300mL soybean oil were added so that both diets contained equal energy levels.
Bacillus subtilis (C-3102) concentration was analyzed in both diets using a pool of samples collected from several points of the feed bag. The pool was ground to 1mm, after which 5g of the pool were incubated in Trypticase Soy Broth (BBL) ® with 2% agar for subsequent counting of Bacillus subtilis colony forming units g -1 of feed. The treatment diets were offered to the dogs for an adaptation period of 25 days, followed by five days of total fecal collection. Dogs were housed in masonry pens with solarium for the first 20 days, and then placed in metabolic cages (0.7m high x 0.6m long x 0.5m wide), where they remained for ten days (five days of adaptation to the cages, and five days of total feces collection), as recommended by the AAFCO (2004).
Feeds were offered once daily, at 07:30 am, in amount sufficient to supply the dogs' metabolizable energy requirements (MER) according to the formula: MER=130 x body weight 0.75 , proposed by the NRC (2006). Water was available ad libitum. Feces were collected and weighed immediately after excretion, and submitted to the laboratory for analyses.
The following fecal characteristics were evaluated: fecal score, dry matter, ammonia, pH, and fecal output. Fecal score was evaluated always by the same researcher in a 1 to 5 scale as:: 1 = very soft feces; 2 = soft, unshaped feces that took the shape of the collection vessel; 3 = soft, shaped and moist feces that left a mark on the floor; 4 = shaped and solid feces that did not adhere to the floor; 5 = shaped, dry, and hard feces (SÁ-FORTES, 2005) .
Fresh feces from each individual animal were separately homogenized, from which a sample was taken to determine ammonia content according to the AOAC (1995). Fecal pH in fresh feces was measured in a 2-g sample, which was diluted in 20mL distilled water Ciência Rural, v.40, n.10, out, 2010.
and measured using a digital pHmeter. In feces dried for 48 hours at 55°C, pH was measured by diluting 2g dry feces in 20mL distilled water and using a digital pHmeter, according to WALTER et al. (2005) . The remaining sample was dried in a forced-ventilation oven at 55°C until constant weight.
Diet samples and fecal samples dried at 55ºC were analyzed to determine the contents of: dry matter at 105ºC (DM), crude protein (CP), crude fiber (CF), mineral matter (MM) and ether extract in acid hydrolysis (AEE), according to the methods described by the AOAC (1995). The fraction corresponding to non-nitrogen extract (NNE) was calculated according to the formula: NNE%=100-(%M+%CP+%CF+%AEE+%MM), where M is the moisture content of the sample (100-%DM). Dietary and fecal gross energy (GE) was determined in a calorimetric bomb. Metabolizable energy (ME) was estimated according to AAFCO (2004) as: ME(kcal g -1 )={kcal g -1 GE intake -kcal g -1 GE excreted in the feces -[(g CP intake -g CP excreted in the feces) x 1.25 kcal g -1 ]}/g feed intake Based on the laboratory results, the apparent digestibility coefficients (ADC) of the experimental diets were determined using the equation proposed by MATTERSON et al. (1965) : ADC% = [(nutrient intake -nutrient excretion)/ nutrient intake] x 100 A completely randomized experimental design in a split-plot in time was applied (main plot: treatments, subplot: days), with five days of data collection and six dogs per treatment, totaling 30 observations per treatment for the evaluation of fecal characteristics. A completely randomized experimental design with two treatments and six replicates per treatment was applied to analyzed diet digestibility, which was determined in the pool of feces samples collected during five days of each individual dog.
Data were previously analyzed to verify the normality residue and variance homogeneity, and logtransformed when necessary. ADC data were submitted to analysis of variance using the GLM procedures of the SAS (1996) statistical package. Means were compared by the test of Tukey at 5% probability level. Fecal characteristic data were analyzed using the Mixed procedure of SAS (1999) statistical package, and means were compared by the test of Tukey-Kramer at 5% probability level.
RESULTS AND DISCUSSION
There were no ADC and metabolizable energy differences between the control diet and the diet supplemented with the probiotic (P>0.05) ( Table 2 ). In a study using probiotics, BIOURGE et al. (1998) also did not find any differences in ADC of dry matter, crude protein, ether extract, and metabolizable energy in dogs fed with a diet containing 7.5x10 6 CFU Bacillus (C-5832) or a control diet. However, other studies with dogs demonstrated that the dietary supplementation with probiotics containing bacteria of the genus Lactobacillus promoted higher dry matter ADC (SWANSON et al., 2002 ) and higher energy metabolizability coefficient (FELICIANO, 2008) . Better energy utilization was also reported by UTIYAMA (2004) in weaned piglets fed diets supplemented with bacteria of the genus Bacillus.
The intestinal microbiota plays an important role in the normal physiological intestinal function, preventing intestinal colonization by pathogenic microorganisms. In addition, it fermented dietary fiber, producing SCFA, particularly acetate, propionate, and butyrate, which are the main energy source of colonocytes (SIMPSON, 1998) . According to the NRC (2006), the presence of SCFA stimulates the secretion Table 2 -Apparent digestibility coefficients (ADC) and metabolizable energy of the control diet and the diet with probiotics in dogs (means ± standard error).
Control Probiotic of glucagon like-peptide 2, which stimulates cell differentiation and proliferation, as well as the expression of genes related to nutrient transport in the ileum, and therefore, may improve animal's digestive function. Moreover, growth of mucosa also improves its barrier function, reducing microorganism translocation. In addition to digestibility, fecal characteristics should also be considered when evaluating dog food quality. Dog owners look for foods that produce lower fecal output, and drier feces with less odor. In addition, feces appearance may be a reflex of the dog's intestinal health.
Fecal characteristics results are shown in table 3. Although fecal score was considered optimal (3-4) in both treatments, the dogs supplemented with Bacillus subtilis presented higher fecal score, higher dry matter content, and lower ammonia concentration as compared to those fed with the control diet (P<0.05). Fecal pH and output were not different between treatments (P>0.05).
In the study carried out by SWANSON et al. (2002) no differences in fecal pH, dry matter, score, and ammonia concentration were found in dogs fed twice a day with 1x10 9 CFU Lactobacillus acidophilus in a gelatin capsule. However, the authors observed softer feces and lower fecal pH in dogs fed with Lactobacillus combined with fructoligosaccharides. On the other hand, FELICIANO (2008) reported fecal pH reduction in dogs fed with Lactobacillus in the diet.
The fact that no fecal pH differences were detected in the present study is due to the limited capacity of lactic acid production of the species Bacillus subtilis, as compared to bacteria of the genus Lactobacillus. In addition, as SCFA are readily absorbed by the colonocytes, their concentration in the feces is very low, and therefore it is not possible to obtain significant fecal pH reduction due to the higher production of SCFA by B. subtilis in the intestine. The absorption of the SCFA produced by intestinal microorganisms stimulates water and electrolyte absorption, which is directly linked to intestinal osmoregulation. SCFA production increases sodium absorption rate, which accounts for most of the water absorbed in the intestinal lumen (HERSCHEL et al., 1981) , explaining the excretion of drier feces.
Although the concentration of fecal microorganisms was not evaluated in the present study, it is possible that the lower fecal ammonia content observed was due to a limitation in the replication of pathogenic microorganisms in the gut of dogs fed with probiotics. Several pathogenic bacteria, including Clostridium perfringens, metabolize nitrogen compound, generating putrefactive catabolites, such as biogenic amines, and phenols that account for the foul odor of feces. In addition, many of these catabolites may negatively influence intestinal health, as high ammonia concentrations seem to disturb cell turnover, contributing to colon carcinogenesis (LIN & VISEK, 1991) .
The use of different genera, strains, and concentrations account for the wide differences reported in literature as effect of probiotic supplementation in diets. Moreover, the different compositions of the experimental diets, particularly the fermentable oligosaccharide concentrations, also influence the results, making difficult to make conclusions about which probiotics and concentrations are more effective when supplemented in commercial diets. Another important factor mentioned in the survey carried out by WEESE (2002) on commercial probiotics used in livestock feeds and pet foods was that the concentration of microorganisms was below the level guaranteed in the label of most commercial probiotic products. Table 3 -Fecal characteristics of dogs fed with a control diet and a diet with probiotic (mean ± standard error).
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